The ocular findings in three brothers with Bruton's disease are reported. All three boys had purulent conjunctivitis, but the two older brothers also developed marked corneal scarring with visual impairment. Haemophilus influenzae was cultured from conjunctival swabs; it was resistant to neomycin but sensitive to chloramphenicol. Tear analysis showed that the three subjects had normal levels of lysozyme but no detectable IgA.
The oldest boy presented at the age of 31/2 years. He had a chronic cough and had developed a septic arthritis in the right knee. Staphylococcus was cultured from the joint, and serum antibody deficiency was detected (IgG 0-01 g/l, IgA 0-05 g/l, IgM 0-05 g/l). After initial treatment with intramuscular flucloxacillin and oral fucidin, followed by three-weekly replacement intravenous immunoglobulin, his joint and respiratory symptoms settled. The middle brother developed an effusion on his right knee at age 3 years and a perianal abscess at 6 years, but has otherwise remained well on immunglobulin therapy. The youngest brother began immunoglobulin therapy at age 6 months and remains healthy. On therapy all three brothers have maintained serum IgG levels at >4 g/l.
The older two boys have had episodic purulent conjunctivitis with associated photophobia over a three-year period, while the youngest boy has had two episodes of mild conjunctivitis. Haemophilus influenza was repeatedly cultured from conjunctival swabs. The two older brothers were initially treated with a course of chloramphenicol ointment for a fortnight, followed by neomycin ointment when required. Despite apparently slight conjunctival inflammation and discharge both older boys have developed marked corneal scars. The oldest boy has Infective conjunctivitis and corneal scarring in Bruton's disease multiple, stromal corneal scars bilaterally, wi vision at 6/12 in each eye (Fig 1) . The middle b has a central corneal scar, with 6/36 vision on t right, but no scars and 6/12 vision on the le The youngest brother has had two episodes haemophilus conjunctivitis, but has no corn scarring. All three brothers were treated witl one-month course of ocular chlorampheni( ointment, resulting in their conjunctivae bei free from inflammation. The boys were th given a one-week course of oral trimethopr together with ocular chloramphenicol.
Material and methods
Single radial immunodiffusion (Mancini tec nique) was used to measure immunoglobuli (IgG, IgA, and IgM) in tears and saliva, wh double diffusion (Ouchterlony technique) det( mined the presence or absence of secrete component in tears and saliva.
Quantitative estimation of lysozyme in tez was undertaken by measuring the lysis Micrococcus lysodeikticus (Sigma).'5 Human m: lysozyme (Sigma) was used as referee standard. M. lysodeikticus (10 mg) was d solved in phosphate buffer (pH 6-24, 10 ml) a incubated at 40C for 2 hours. This suspensi (0 5 ml) was added to agarose (Miles, 1-7% phosphate buffer, 4 5 ml boiled for 5 min a cooled to 560C). The mixture was poured on glass plates and allowed to set, before wells wc cut with a punch (5 1d well volume). Samp (5 [1) were applied to wells and incubated for min at 370C. The diameter of the circle of ly round wells was measured (the mean of t' perpendicular graticule readings) in relation the calibrant titration.
Conjunctival swabs were directly spread blood agar and mycoplasma media. Blood as plates were incubated aerobically and anaerob ally. Conjunctival swabs were transported chlamydia transport medium prior to culture Neomycin-resistant chloramphenicol-sensitive haemophilus was cultured from the conjunctivae I) of all three brothers. This resistance could have 5) developed after prolonged neomycin therapy, and may be due to drug destroying enzymes such as phosphotransferases and acetyltransferases.
The presence of non-encapsulated strains of biotype II in all three boys suggests that cross infection may have occurred. However, the presence of haemophilus does not prove that the bacterium is directly responsible for the conjunctivitis and corneal scarring.
Our experience suggests that patients with antibody deficiency and haemophilus conjunctivitis may be at risk ofdeveloping corneal scarring despite relatively mild conjunctival symptoms and signs. In these patients we suggest careful microbiological assessment, followed by treatment with suitable ocular and oral antibiotics, combined with regular ophthalmic review. 
